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1

IRRIGATION CONTROLLER WITH
WEATHER STATION

RELATED APPLICATIONS

This application claims priority to U.S. Provisional Appli-
cation Ser. No. 61/446,872 filed Feb. 25, 2011 entitled Irri-
gation Controller with Weather Station, which 1s hereby
incorporated herein by reference 1n 1ts entirety.

BACKGROUND OF THE INVENTION

Many residences or commercial sites have irrigation con-
trollers that allow a user to schedule 1rrigation of their lawn at
specific times. Many 1rrigation controllers allow for the con-
nection of a rain sensor that interrupts watering during rain.
However, these controllers are typically unable to adjust their
schedules based on more sophisticated weather data. There-
fore, irrigation controllers tend to over water turf during wet
weather and under water turf during hot weather.

SUMMARY OF THE INVENTION

One embodiment of the present invention 1s directed to an
irrigation control unit that adjusts a device operation schedule
(e.g., a watering schedule for sprinklers or a lighting schedule
for outdoor lights) for a connected 1rrigation controller. The
control unit receives and stores weather data provided by a
local weather station and, based on this data, sends irrigation
schedule adjustments to the main 1rrigation controller. In this
respect, the control module can add additional weather-based
irrigation schedule adjustments to an 1rrigation controller that
may otherwise lack the necessary hardware (e.g., wireless
transmitter, suilicient memory) and/or soitware (e.g., evapo-
transpiration algorithms) to store and interpret weather data
from a weather station.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects, features and advantages of which
embodiments of the invention are capable of will be apparent
and elucidated from the following description of embodi-
ments of the present mvention, reference being made to the
accompanying drawings, in which

FI1G. 1 illustrates an 1rrigation control module according to
the present invention that 1s connected to an 1rrigation con-
troller:;

FI1G. 2 1llustrates the 1rrigation control module of FIG. 1;

FIG. 3 illustrates a wireless weather station according to
the present invention;

FIGS. 4-19 illustrate various interface display screens of

the 1rrigation control module of FIG. 1;
FIGS. 20 and 21 1llustrate the insertion of a memory card

into the irrigation control module of FIG. 1;
FIGS. 22, 23A and 23B 1illustrate an alternative embodi-

ment of an 1rrigation control module;

FI1G. 24 1llustrates a flow chart for adjusting an 1rrigation
schedule according to the present invention;

FI1G. 25 1llustrates a flow chart for using historical weather
data to calculate a change 1n an irrigation schedule;

FIG. 26 1llustrates a flow chart for a rainfall estimation
soltware routine for a hygroscopic rain sensor; and,

FI1G. 27 1llustrates a flow chart for controlling a lighting
schedule based on sunrise and sunset times of a specific
geographic location.

DESCRIPTION OF EMBODIMENTS

Specific embodiments of the invention will now be
described with reference to the accompanying drawings. This
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invention may, however, be embodied 1n many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the mvention to those
skilled 1n the art. The terminology used in the detailed
description of the embodiments illustrated in the accompa-
nying drawings 1s not intended to be limiting of the invention.
In the drawings, like numbers refer to like elements.

FIG. 1 illustrates an irrigation control module 100 accord-
ing to the present mvention that adjusts a watering schedule
for a connected 1rrigation controller 122 based on weather
data provided by a local weather station 120. The 1rrigation
control module 100 can add additional weather-based irriga-
tion schedule adjustments to an irrigation controller that may
otherwise lack the hardware (e.g., wireless transmitter, suifi-
cient memory) and/or software (e.g., evapotranspiration algo-
rithms) to store and interpret weather data from a weather
station.

As seen 1n the example embodiment of FIG. 2, the 1rriga-
tion control module 100 1s composed of an outer housing 103
that contains the electrical circuitry or components such as a
microprocessor or microcontroller, memory and wireless
transcewver. A display 102 (e.g., LCD) 1s exposed on the front
side of the module 100 for displaying information to the user,
while interface buttons 110 and 112 allow for interaction with
soltware of the module 100. A front cover 106 1s attached by
hinges at the bottom region of the module 100 for selective
opening and closing over the front side of the module 100.

Preferably, the module 100 includes a wireless radio
antenna 104 that 1s coupled to a transceiver circuit inside the
housing 103. This antenna 104 and transceiver create a
remote device communication link that allows for wireless
communication with one or more weather stations 120, soil
moisture sensors 130, remote controls 150 and/or computers
140 (see FIG. 1). In this respect, the module 100 can receive
weather data from the weather station 120 or computer 140,
so1]l moisture data from the soil sensor 130, and programming,
data from the computer 140 and/or remote control 150. Fur-
ther, each of these devices can each be associated with 1ndi-
vidual device stations (e.g., irrigation stations) of the 1rriga-
tion controller 122, allowing more individual feedback from
cach 1rrigation station, especially from so1l moisture sensors
130 or weather stations 120. While wireless radio communi-
cation 1s preferred, any wired (e.g., wires) or wireless (e.g.,
infrared) communication mechanism can alternately be used.

The module 100 generally connects to an 1rrigation con-
troller 122 via a communication link. In one example, this
communication link can be a control wire 114 that connects to
an output port external exposed through the module’s hous-
ing. This output port 1s 1n communication with the electrical
components of the module 100, such as the processor or
microcontroller. Preferably the control wire 114 connects via
a communications port in the irrigation controller (e.g., an
RJ-45 connector). In another example, the communication
link 1s a wireless interface for sending and receiving data
between the module 100 and 1rrigation controller 122 (e.g.,
wireless transmitters and antenna).

The module 100 determines schedule adjustments such as
increases, decreases or interruptions to a device station’s
operational schedule (e.g., an 1rrigation station’s irrigation

schedule). Schedule adjustment commands are determined
based on factors discussed in more detail below and are
transmitted over the communication link with the controller
122 (e.g., wire 114). For example, a schedule adjustment
command may 1nstruct the controller 122 to increase/de-
crease a sprinkler’s runtime by a percentage, modily a sprin-
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kler’s start or finish time, or simply interrupt a sprinkler from
operating. Similar adjustments can be made for a controlled
light.

As seen 1n FIG. 3, the wireless weather station 120 com-
prises an adjustable rain sensor 129 for measuring precipita-
tion, a solar sensor 123 for sensing solar radiation and a
temperature sensor 127 for sensing temperature. This weather
data can be transmitted via a wireless transceiver and antenna
126 for processing and use by the module 100.

In the present example, the rain sensor 129 1s composed of
hygroscopic material that expands when contacted with
moisture. This hygroscopic material can expand against a
single “on/off” switch or can move a position-sensitive slid-
ing sensor to produce a variable data reading. Alternately, the
rain sensor 129 may comprise a “tipping bucket” style sensor
that senses when a bucket tips as 1t fills with rain.

The solar sensor 123 1s preferably composed of a diffuse or
semi-opaque solar dome 128 and a light sensor. Many prior
art solar sensors include a clear dome positioned over a light
sensor. Since these prior art solar sensors are susceptible to
inaccurate readings due to dirt buildup on the dome and low
angle light (e.g., light during mornings or evenings) since
they are calibrated for light readings under a clear dome.

In contrast, the solar sensor 123 1s calibrated for the diffuse
solar dome 128 and therefore accumulation of dirt on the
dome 128 affects light readings to a smaller degree. Addition-
ally, when lower angle light (1.e., light that 1s not directly
overhead) strikes the dome 128, 1t causes the dome 128 to
light up mstead of passing directly through the clear, prior art
domes. In this respect, the solar sensor 123 can sense and
account for more low-angle light and therefore more accu-
rately determine water needs.

The lower, slotted portion of the weather station 120 pret-
erably 1includes the temperature sensor 127, which allows the
free flow of air into the station 120. The upper portion 124 of
the station 120 preferably includes a battery compartment
that houses a battery to power the station 120.

FI1G. 4 1llustrates an example of a main or default interface
display according to the present invention that 1s typically
displayed after setting up the module 100 with the weather
station 120 and during normal operation. A temperature dis-
play 140 shows 52 degrees Fahrenheit, the irrigation schedule
percentage adjustment display 141 1s set to 40% and the
current activity status reads “Dry Out Remain 12 h”. The time
and date are also shown and are preferably automatically
requested and downloaded by the module 100 from the 1rri-
gation controller 122.

The default interface display also preferably includes a
water history display 143. The display 143 preferably dis-
plays the percentage that the module 100 has adjusted the
irrigation schedule of the irrigation controller 122 in a chart or
graph form. In the example shown, the display 143 shows a
plurality of bars, each of which represents a predetermined
length of time (e.g., one day) and which has a height that
corresponds to or 1s relative to the percentage that the irriga-
tion schedule was adjusted. Hence, the user can view this
display 143 to determine a rough, relative estimate of how the
module 100 has adjusted the 1rrigation schedule 1n the recent
past.

The lower portion of the display 102 shows various labels
for the interface buttons 110, such as “Menu”, ]

, “Espanol” and
“%”. Pressing the menu button 110 brings up the menu shown
in FIG. 5, which includes “Clock™, “Location”, “Setup”,
“Sensor”, “Timer”, “Remote” and “Utility™.

FIG. 6 1llustrates the clock interface screen that allows a
user to manually modily the date and time for the module 100.
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While the time can be manually set, the module 100 may also
interface with a computer or other device to automatically
obtain the current date and time. FIG. 7 1llustrates the Timer
interface screen, which allows a user to manually specity the
type of 1rrigation controller 122 the module 100 1s connected
to. This allows the module 100 to use the proper communi-
cation protocol understood by a particular 1rrigation control-
ler 122.

The module 100 allows the user to input the location of the
module 100. For example, the location can be 1mputted as
latitude and longitude coordinates as seen 1n the location
coordinate mnput mterface element of FIG. 8 or as a zip code
(or stmilar postal code as used 1n other countries) as seen 1n
the zip code iput interface element of FI1G. 9. Alternately, the
module 100 may include a GPS receiver chip for automati-
cally detecting location (e.g., latitude, longitude) or can com-
municate with another device, such as a computer or cell
phone which detects and supplies location data (e.g., z1ip code
or lat/long coordinates).

With both the geographic location and time of year infor-
mation, the module 100 can more accurately measure and
determine solar radiation data and therefore make a more
accurate estimation ol water loss (e.g., evapotranspiration)
that can be used to adjust a watering schedule. For example,
the northern U.S. tends to receive a higher percentage of low
angle light during winter months as compared with the south-
ermn U.S. or southern portions of North America. In this
example, the low angle winter sunlight of the northern U.S.
may register a lower radiation value than many plants may
actually recerve. This example radiation data can be increased
proportionately to account for this low angle winter sunlight
and thereby provide more accurate solar radiation values.

Additionally, sunrise and sunset times can be more accu-
rately determined via zip code and a current date/time, which
can further increase solar radiation accuracy. For example,
these sunrise and sunset times may determine a window of
solar radiation momitoring, thereby preventing the measured
radiation from becoming skewed by artificial lights (e.g., the
outdoor lights on a house).

Preferably, when the user enters their zip code into the zip
code mterface element of FIG. 9 the module 100 looks up a
7Z1p code 1 a postal code database (either stored on the
memory card 107 or from the internet via the computer 140).
This database may include data that allows calculation of
various solar radiation adjustments based on the current date
(e.g., sunrise, sunset, radiation adjustment factors for certain
times of day, and latitude/longitude coordinates). Alternately,
the database may simply store this relevant and correspond-
ing data for each zip code and day of the year, eliminating the
need for on-the-ly calculations. This database can similarly
be used to lookup corresponding data based on nputting
latitude/longitude coordinates inputted via the interface
shown in FIG. 8.

Some of the 1maccuracy for solar radiation measurement
also relates to the solar sensor 123. As previously described,
solar sensors with light sensors positioned beneath clear
domes tend to provide less accurate (e.g., lower) solar radia-
tion values for sunlight shining at low angles.

FIG. 10 1llustrates the water history display screen which
illustrates the amount (e.g., percentage) the module 100 has
adjusted the 1wrrigation schedule of the controller 122. Prefer-
ably, the history display 1s a chart or graph. In the example of
FIG. 10, the history display provides a plurality of vertical
bars 144, each of which represents a quantity of time. The
length or height of each bar represents the percentage that the
irrigation schedule was adjusted relative to a horizontal
“100%” indicator (1.e., which indicates no schedule change).
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This allows the user to visualize how much adjustment has
occurred over a specific period of time, such as over one
month, as displayed at the bottom of this display. The zoom
interface button (1.e., the button immediately below the
“zoom” text) allows a user to narrow the range of time shown,
cifectively zooming 1n on the graph. In an alternate example,
the history display can be a line that connects horizontal data
points.

The watering history adjustment can be displayed in text
form as seen 1 FIG. 15. This text history displays the date
(e.g., month, day year) and the water percentage adjustment
(¢.g., the percentage change from the original schedule) as
determined by the module’s weather calculations.

A weather station 120 (or other device) can be manually
added 11 automatic pairing or registering with the module 100
does not occur, or it auser wishes to add anew or replacement
weather station. As seen 1 FIG. 11, a sensor setup screen
allows a new weather station 120 to be registered. When the
add button 1s pressed, the module 100 searches (e.g., wire-
lessly searches) for a new station 120. If a new station 120 1s
found, its sensor ID 1s displayed as seen in FIG. 12. The
station 120 1s then registered with the module 100, allowing
the module 100 to regularly obtain data as needed. Registered
weather stations 120 can also be removed as a registered
weather data source by a similar interface which allows the
user to view the station’s ID and confirm removal.

I1 the user finds that their turt 1s a little too dry or a little too
wet, the user interface arrows 112 can be depressed when on
the main screen (shown 1n FIG. 2) to bring up a system-wide
water adjustment screen for all zones. As seen 1n FI1G. 13, the
water adjustment screen displays a box with a plurality of
water drops elements 145 that represent the amount of water
currently irrigated. The arrows 112 can add or remove the
water drops, which cause the module 100 to increase or
decrease all watering times by either a predetermined time or
percentage. In this respect, the module 100 causes more or
less water to be delivered to user’s turt.

The module 100 preferably includes a security or PIN code
that must be entered by a user using remote 150. As seen in
FIG. 14, the remote security code can be set by increasing or
decreasing at least four numbers to a desired value, then
saving that code. The user then enters that code on the remote
control 150 to allow control of the module 100 via the remote
control 150.

FIGS. 17-19 show several interface displays for setting up
several evapotranspiration (ET) functions of the module 100.
In FI1G. 17 auser can specily restrictions for irrigation stations
assigned to different programs, such as program “A” (shown
in this Figure), Program B, or Program C. The “Water
Restrict” interface element allows a user to specily 1f water-
ing restriction times should be enabled (this feature is set to
“None” or turned oif in the Figure). When the “Water
Restrict” 1s activated, the user can also set which hours of the
day should be restricted (e.g., 1n 24 hour time) via the “Water
Restrict Time” interface element.

FIG. 18 shows a second ET setup interface that allows the
user to determine a time of day to obtain updates from its
weather source (e.g., weather station, soil sensor, computer,
etc.) via the “Schedule Update™ interface element. Addition-
ally, the “Average Percent Days™ interface element allows a
user to determine how many days of compiled weather data
are used to calculate the current watering adjustment % fac-
tor. For example, this interface element can be set to average
1 to 7 days such that a higher number of days averaged
typically results 1n less adjustment variation while a lower
number of days averaged typically results in more adjustment
variation.
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FIG. 19 shows a third ET setup interface that includes a
“Freeze Temperature” interface element and a “Dry Out”
interface element. The “Freeze Temperature” interface ele-
ment allows the user to determine the temperature threshold
below which irrigation should be halted for assigned program
(e.g., Program A). The “Dry Out” interface element deter-
mines the mimimum amount of time that must elapse after the
release of a rain or temperature interruption before automatic
watering can occur (1.e., before the module 100 stops inter-
rupting the controller’s irrigation schedule). When the mod-
ule 100 1s 1n this dry out mode, 1t preferably provides a status
update on the default interface screen, as seen 1 FIG. 16,
communicating to the user how much time remains 1n the dry
out period.

An operational flow chart can be seen 1n FIG. 24, 1llustrat-
ing the general operations of the module 100. In step 162, the
module 100 recerves and stores weather data 1n a weather
database and then calculates an ET value 1n step 164 for a
specific period of time (e.g., a day or week). Preferably all
weather data obtained from the weather station 120 1s stored
in the database (e.g., solar radiation, rainfall, wind, etc.), as
well as acalculated E'T value for that day. Alternately, only the
ET value for each day can be calculated and stored in the
database to minimize database size. Preferably, the database
1s stored on a removable memory card 107 that fits within
memory card slot 108 (see FIGS. 20 and 21), allowing the
user to upgrade to larger storage sizes as needed or preload
historic weather or ET data.

In step 166, a software routine 1n the module 100 calculates
a percentage adjustment to the watering time of the irrigation
schedule based on the calculated E'T value. For example, the
percentage adjustment can be based on the change in ET from
the previous day or from a baseline E'T value. Alternately, the
runtime of the rrigation schedule can be modified i1 a con-
troller does not support adjustment by percentage. This per-
centage adjustment also includes any user-specified increases
as described with regard to FIG. 13.

Once the desired percentage adjust is calculated, a software
routine 1 the module 100 determines and transmits the
desired percentage adjustment command to the irrigation
controller 122. Different percentage adjustment commands
may be necessary for different models of 1rrigation control-
lers 122, depending on their functionality and programming.

I a wireless so1l moisture sensor 130 1s also connected to
the module 100, the so1l moisture value can be used to further
adjust the 1rrigation controller 122. For example, the module
100 can 1nterrupt 1rrigation when moisture values rise above
a determined threshold. In another example, the percentage
adjustment value can be calculated based on weather values
(e.g., to calculate an E'T value for the general geographic area)
and the soil moisture level.

Additionally, multiple soil moisture sensors 130 can be
used and associated with each irrigation station of the 1rriga-
tion controller 122. In this respect, the module 100 can record
so1l moisture data for multiple 1rrigation zones and adjust
irrigation for each of those zones individually (e.g., based on
ET and soil moisture).

As seen1n FIG. 25, the module 100 can include a historical
fail-satfe software routine 170 that provides a backup E'T value
in case the weather station 120 1s no longer connected (e.g.,
damage, dead battery). In step 172, the software routine 170
stores the weather data from the weather station 120 1n the
weather database.

In step 174, the routine 170 monitors the connection state
of the weather station 120. When the weather station 120
becomes unavailable, the routine searches for an alternate
source of ET values, such as via a connection to a real-time
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weather/E'T data source on the internet. If no alternate data
source can be found, the routine 170 uses the historic data
from the weather database. Preferably, the database can store
historic data for at least several years (e.g., via the removable
memory card 107), allowing the routine to average a historic
ET value for a specific day and therefore increase accuracy.
Hence, the accuracy of the historical database can improve
over several years of use. The historical database may also be
sold preloaded with historical ET data for a specific geo-
graphic region or the user can load or download historic data
from an internet source to further increase accuracy (e.g.,
copy the downloaded historic E'T database to the removable
memory card 1n slot 108).

In step 176 the module 100 calculates a percentage adjust-
ment to the 1rrigation schedule of the connected irrigation
controller 122 based on the historic E'T values of the historical
database and based on any user-defined adjustments. The
module 100 then communicates with the 1rrigation controller
122 to communicate the calculated percentage adjustment.

The module 100 also preferably includes a rain estimation
algorithm 180 (FIG. 26) that allows an amount of rainfall to
be estimated based on measurements from the hygroscopic
rain sensor 129 on the weather station 120. In step 182, the
algorithm 180 momnitors for a rain signal or a rain threshold
trigger from the hygroscopic rain sensor 129 and records the
amount of time until that signal or threshold 1s released 1n step
184.

In step 186, the recorded rain signal time 1s preferably
adjusted to more accurately determine the actual rain time.
For example, a hygroscopic sensor must first saturate with
water and expand 1n order to trigger its threshold switch. This
saturation time can be estimated and added on to the recorded
rain signal time. Alternately, 1t may be known that the hygro-
SCOpIC sensor triggers alter a certain amount of rainfall (e.g.,
I/4™). This amount can be added to the final fall amount.

In another example, the dry out time for the hygroscopic
sensor may also be known. This dry out time can be sub-
tracted from the recorded rain signal time. Thus, the end time
of the rain can be better estimated. The dry out time can be
turther adjusted based on readings from the solar radiation
sensor 123 (e.g., as solar radiation increase, dry out time
proportionately decreases).

In step 188, a rate of rainfall 1s multiplied by the adjusted
rain signal time to determine the estimated amount of raintall.
The rate can be a predetermined average rainfall rate, an
average rainfall rate for a particular geographic area, an aver-
age rainfall rate for a geographic area during a known time of
the year, or a rainfall rate obtained via a computer/internet
data source. This final estimated rainfall amount can also be
used by the module 100 to calculate an E'T value and adjust
the watering time of the 1rrigation controller 122 (e.g., via a
percent adjust).

FIGS. 22, 23A and 23B illustrate an alternate embodiment
of a module 200 that can directly connect to an 1rrigation
controller 122. Specifically, the housing 204 of module 200
includes a controller interface port 202 that plugs directly mnto
a module 1nterface port 121 on the controller 122, as seen 1n
FIGS. 23A and 23B.

Once connected to the controller 122, the module 200 acts
generally similar to the previously described module 100. For

example, the module 200 wirelessly communicates with the
weather station 120 via a transceiver connected to antenna
210. The module 200 stores the received weather data 1n a
weather database which 1s used to calculate an ET value and
an 1rrigation schedule adjustment (e.g., percentage runtime
adjustment or 1rrigation time adjustment). The housing
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includes an interface button 206 and indicator lights 208 for
interacting with the module 200.

A computer data port 212 (e.g., USB port) 1s located at a
bottom end of the module 200, allowing a data cord 214 to
selectively connect to a computer. In this respect, a user can
remove the module 200, and then connect it via the data port
212 to a computer for programming. Preferably, irrigation
soltware can be loaded onto the computer to facilitate modi-
tying settings of the module 200, the irrigation schedule of the
controller 122 or adding new weather data to memory 1n the
module 200.

Preferably, the firmware for module 100 or module 200 can
be updated by downloading a new firmware file onto either
the memory card 107 or via the data port 212, respectively.

In another aspect of the present invention, the module 100
or 200 can also control outdoor lighting. In one example, one
irrigation station control of the rrigation controller 122 1s
connected to control a lighting system or a set of lights 111, 1n
addition to controlling a sprinkler 113, as seen 1n FI1G. 1. The
module 100, 200 can be configured by the user to specily that
a particular rrigation station of the controller 122 controls
lighting, allowing the module 100, 200 to control or adjust
lighting needs. Alternately, the module 100, 200 may be 1n
wireless communication with a separate light controller that
1s directly connected to the user’s outdoor lights.

The module 100,200 can control the lights based on a
predetermined light level threshold determined via a light
level threshold interface and measured via the solar sensor
123. For example, 1f the ambient outdoor light falls below a
certain number of lumens, the module 100, 200 adjusts a
lighting schedule or otherwise sends a “light on” command to
turn on the lights. The light level threshold can be used to both
turn on and turn off outdoor lights, or the threshold can be
used to only turn on or only turn off the lights (e.g., to turn on
lights earlier than scheduled 11 it 1s darker than usual).

As seen 1n FI1G. 27, the lights can also be controlled based
on the sunset and sunrise times determined by the zip code or
latitude/longitude coordinates iputted by the user. In 190,
the module 100 looks up the sunrise and sunset time for a
specific date. In 192, the module 100 turns on the lights based
on the sunset time. Optionally, the user may add an adjust-
ment time via a light adjustment interface so that the lights
can be turned on at a predetermined time before or after
sunset. In 194, the module 100 turns off the lights based on the
sunrise time. Again, the user may optionally add an adjust-
ment time via a light adjustment interface so that the lights
can be turned off at a predetermined time before or after
sunrise. Additionally, either the sunrise or sunset based on/off
times can be manually overridden with a predetermined
on/oif time (e.g., the lights turn off at 11 pm).

While the module 100, 200 has been shown outside of the
irrigation controller, 1t should be understood that the module
could also be mounted onto or inside the 1irrigation controller.

Although the invention has been described in terms of
particular embodiments and applications, one of ordinary
skill in the art, 1n light of this teaching, can generate additional
embodiments and modifications without departing from the
spirit of or exceeding the scope of the claimed invention.
Accordingly, it 1s to be understood that the drawings and
descriptions herein are proifered by way of example to facili-
tate comprehension of the invention and should not be con-
strued to limit the scope thereof.

What 1s claimed 1s:

1. An 1rrigation control device for moditying an 1rrigation
controller comprising:

a control device housing separate from said irrigation con-

troller:;
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clectrical circuitry disposed 1n said housing and configured
to process and store data;

a display 1n communication with said electrical circuitry;

a first communication link configured to communicate data
between said irrigation control device and said 1rrigation
controller; and,

a z1p code mput interface executed by said electrical cir-
cuitry and displayed on said display; said zip code input
interface accepting input of a zip code by a user;

wherein said irrigation control device determines a sched-
ule percentage adjustment based in part on a current date
and said zip code inputted by said user; and wherein said
irrigation control device transmits said schedule per-
centage adjustment over said first communication link to
said 1rrigation controller to modify an 1rrigation sched-
ule of said irrigation controller by said schedule percent-
age adjustment;

wherein said irrigation control device stores said schedule
percentage adjustment;

wherein said irrigation control device further comprises a
water history interface, displayable on said display by
said electrical circuitry; said water history interface dis-
playing a graph representing a plurality of stored sched-
ule percentage adjustments that have been previously
communicated to said 1rrigation controller over a past
amount of time to modily said device operation sched-
ule.

2. The wrrigation control device of claim 1, wherein said

device operation schedule 1s an 1rrigation schedule.

3. The 1rmigation control device of claim 1, wherein said
schedule adjustment commands are further determined based
on a time of sunrise or sunset for a location designated by said
Z1p code.

4. The 1rrigation control device of claim 1, wherein said
schedule adjustment commands are further determined based
on adjusting a measured solar radiation value based on said
Z1p code.

5. The 1rrigation control device of claim 1, further com-
prising a second communication link that communicates with
a weather station.

6. The 1rrnigation control device of claim 1, further com-
prising a second communication link that communicates with
a so1l moisture sensor.

7. The wrnigation control device of claim 1, further com-
prising a second communication link that communicates with
a personal computer.

8. An wrrigation control device for modifying an 1rrigation
controller comprising:

a control device housing separate from said irrigation con-

troller:

clectrical circuitry disposed 1n said housing and configured
to process and store data;

a display 1n communication with said electrical circuitry;

a first communication link configured to communicate data
between said 1rrigation control device and said 1irrigation
controller; and,

a location input interface executed by said electrical cir-
cuitry and displayed on said display; said location input
interface accepting input of location data by a user com-
prising a postal code or latitude/longitude coordinates;

wherein said irrigation control device determines a sched-
ule percentage adjustment based in part on a current date
and said location data inputted by said user; and wherein
said 1rrigation control device transmits said schedule
percentage adjustment over said first communication
link to said 1rrigation controller to modifty a device
operation schedule;
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wherein said 1rrigation control device saves said schedule
percentage adjustment in a database;

wherein said 1rrigation control device further comprises a
water history intertace, displayable on said display by
said electrical circuitry; said water history interface dis-
playing a graph that displays a plurality of saved sched-
ule percent adjustments that have been communicated
over a past amount of time to said 1rrigation controller to
modity said device operation schedule.

9. The rnigation control device of claim 8, further com-
prising a second communication link that communicates with
a weather station.

10. The 1rrnigation control device of claim 8, wherein said
graph ol said water history interface further comprises a
plurality of parallel lines having lengths relative to said plu-
rality of percentages of adjustment for previous dates.

11. The 1rrigation control device of claim 8, further com-
prising a removable memory card storing a postal code data-
base.

12. The wrrigation control device of claim 9, wherein said
irrigation control device estimates an amount of rain based on
data from a hygroscopic rain sensor on said weather station.

13. The 1rrigation control device of claim 8, further com-
prising a second communication link that communicates with
a weather station and a so1l moisture sensor.

14. The wrrigation control device of claim 13, wherein said
irrigation control device adjusts a first 1rrigation station of
said 1rrigation controller based on data from said weather
station and wherein said 1rrigation control device adjusts a
second 1rrigation station of said irrigation controller based on
data from said soil moisture sensor.

15. The wrrigation control device of claim 8, wherein said
first communication link 1s a cable.

16. The 1rrigation control device of claim 8, wherein said
first commumnication link 1s a plug located on said control
device housing and 1s directly connectable with a port on said
irrigation controller.

17. An1rrigation control device for modifying an 1rrigation
controller comprising:

a control device housing separate from said 1rrigation con-

troller;

clectrical circuitry disposed in said housing and configured
to process and store data;

a display 1n communication with said electrical circuitry;

a first communication link configured to communicate data
between said irrigation control device and said 1rrigation
controller;

a second communication link configured to communicate
data between a weather station; and,

a location input 1nterface executed by said electrical cir-
cuitry and displayed on said display; said location input
interface accepting input of location data by a user com-
prising a postal code or latitude/longitude coordinates;

wherein said 1rrigation control device determines a sched-
ule percentage adjustment based in part on a current date
and said location data inputted by said user; and wherein
said 1rrigation control device transmits said schedule
percentage adjustment over said first communication
link to said irrigation controller to modify an irrigation
operation schedule by said schedule percentage adjust-
ment,

wherein said 1rrigation control device stores said schedule
percentage adjustment 1n a database;

wherein said 1rrigation control device further comprises a
water history interface, displayable on said display by
said electrical circuitry; said water history interface dis-
playing a graph that displays a plurality of stored sched-
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ule percentage adjustments that have been communi-
cated over a past amount of time to said irrigation
controller to modity said 1rrigation operation schedule.

18. The irnigation control device of claim 17, wherein said
water history interface 1s displayed on a default interface
display, said default interface display being displayed after
setting up said irrigation control device.

19. The 1rrigation control device of claim 17, wherein said
graph of said water history interface further comprises a
plurality of bars having a height that each correspond to each
of said plurality of percentage adjustments to said device
operation schedule of said 1rrigation controller.

20. The 1rrigation control device of claim 17, wherein said
water history mterface display displays said plurality of per-
centage adjustments to said device operation schedule over a
predetermined period of time; and wherein an 1nterface but-
ton reduces a length of said predetermined period of time.

21. The irnigation control device of claim 17, wherein said
graph of said water history interface further comprises a
plurality of bars having a height that each correspond to each
of said plurality of adjustment percentages.

22. The irnigation control device of claim 17, wherein said
water history interface 1s displayed on a default interface
display, said default interface display being displayed after
setting up said irrigation control device.

23. The 1rrigation control device of claim 17, wherein said
water history interface further comprises a plurality of per-
centage adjustment data points connected by a line.
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